Abstract-In the present work pure and tin (Sn)Doped
I. INTRODUCTION
In the recent years, synthesis of transition metal oxide nanoparticles has attracted much attention because of their outstanding multifunctional physical and chemical properties compared to bulk materials. Nanostructures can contributes to stronger ,lighter and smarter surfaces systems [1, 2] .Cobalt oxide (Co3O4)is a well known ptype semiconducting metal of its application in various fields of research.Co3O4 nanoparticles were synthesized by various method like sol gel method, surfactantmediated synthesis ,thermal decomposition, polymer matrix assisted synthesis and spray pyrolysis [3, 4] .in recent days ,the fine nanoparticles of cobalt oxide nanoparticles and their application in the fields such as pigments ,magnetic materials ,gas sensor ,Li-batteries , high temperature solar selective absorber, catalysis and electrochemical and optical depending upon the size, structure, shape and phase homogeneity and with surface morphologies [5, 6, 7, 8, 9] . Metal oxide gas sensor have been widely used in the portable gas detection system because of their advantages such as low cost, compact size and simple measuring electronics [10] .such sensor is significantly influenced by the morphology and structure of sensing materials. However, gas sensor based on nano materials are a greatly developing direction to improve gas sensing properties in sensitivity, selectivity and response speed. Since, metal oxide semiconductor nanostructured materials, such as SnO2 has been widely used nanostructured as sensor for detecting air composition, organic or poisonous gases [11, 12, 13] .In the present work we undertake the study on SnO2 doped Cobalt oxide were synthesized by sol gel method and prepared nanoparticles structure and morphology were characterized for executing better gas sensing application.
II. EXPERIMENTAL
All the starting materials were of analytical reagents. The appropriate ratio of metal salt mixed in double distilled water with drop wise addition of THF with vigorously stirred for half an hour. The 25% of ammonia was then mixed with homogeneous metal salt solution with continuous stirring with the addition of tin chloride (5%) till the gray colored homogeneous gel were obtained. The collected gels were dried at 40 0 C for overnight. After that gel was sintered at 550 0 C for three hours in high temperature programmable furnace. Finally, the Sn doped cobalt oxide nanoparticles were obtained characterized by XRD, SEM and EDAX.
III.
RESULT AND DISCUSSION X-ray diffraction is now a common technique for the study of crystal structure. X-ray diffraction pattern of pure Co3O4 and Sn doped were carried out by powder X-ray diffractometer (Bruker d8 advance) using CuKα radiation. Fig1.(a,b) [14, 15] .from the XRD data the average nanocrystal size was calculated by Debye-Scherrer formula.
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where, d is the crystalline size, k is the shape factor, λ is the wavelength in nm,β is the full width at half maximum,θ is the reflection angle and the result were presented in table 1 [16] . 
IV. FIGURES AND TABLES

Sample
SEM Studies
Scanning Electron microscopy(SEM) image of pure and Sn doped cobalt oxide nano crystal synthesized by Sol Gel method and calcined at 550 0 C for three hours are shown in Fig.2(a,b) respectively. it is clearly shows very closely packed spherical shaped nanocrystals. 
V. CONCLUSION
The pure cobalt oxide (Co3O4) and Sn doped cobalt oxide nanocrystals have been synthesized by sol gel method at room temperature. The synthesized material was calcined at 550 0 C for getting anantase phase. From the XRD data the synthesized material shows a space group Fd-3m (277). The calcined samples were characterized by technique s like XRD,SEM , EDAX. From the result of XRD pattern, it is confirmed that the Co3O4 was in anatase phase with crystalline size in the range of to nm, having cubical structure. The variation of the lattice parameter, means crystalline size & shifting of 2θ values to higher angles, suggested that Sn is completely doped into Co3O4 structure. SEM image anatase that the sample consists of nearly spherical shaped grains in nanometer size without any sign of phase segregation. The reduced particle size and shape affect the surface activities, the synthesized material may provide the potential application as sensor.
